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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce contamination of a detection cell by a 
method wherein a change-over valve, which cimges over reaction gas to first and 
second exhaust paths, is provided on a path between a treating chamber and an 
exhaust vent, the change-over valve is changed over to the detection cell side or an 
exhaust side and the flow of the reaction gas is arbitrarily changed. 
SOLUTION; When an ashing treatment is started, a solenoid valve 16 is changed 
over to the side of a detection cell 3 by a general control part 7. Reaction gas from a 
treating chamber 8 is put in a state ^at it can be sampled. Exhaust gas from the 
chamber 8 is made to flow through a path to a decomposer 12 via the cell 3, a 
flowmeter 14 and an ejector 15. After a wafer is carried in the chamber 8, when a 
fixed time elapse, the value of the concentration of carbon dioxide gas in the chamber 
8 at the time is stored in a memory 1 and the value of the concentration is used as the 
reference value of a decision for detecting the end point of die ashing treatment 
Thereby, the effect of contamination of the cell 3, a change of a sensor system with 
time or the like is made to hardly exert on the detector. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the system equipped widi the terminal point detector in which one example of this 
invention is shown, 

[Drawing 21 The block diagram of the system equipped with the teraiinal point detector of other examples of this invention. 
[Drawing 31 Explanatory drawing of one example of this invention of operation. 

[Drawing 41 The flow chart which shows the flow of the processing terminal point detector of one example of this invention 
of operation. 

[Description of Notations] 

1 — terminal point detector, a 2 ~ infrared photogenic organ, and 3 - a detector cell, a 4 - infrared electric eye, 5 - 
amplifying circuit, and 6 — an A-D converter, 7 - generalization control section, 8 ~ processing room, and 9 - a stage, 10 — 
wafer, 1 1 ~ jet pipe, and 12 — an ozonolysis machine, 13 - exhaust ports, 14 — flowmeter, and 15 — an ejector, 16 — solenoid 
valve, and 17 — compressed air 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to terminal point detection of ashing processing with the 
semiconductor fabrication machines and equipment mainly used for resist removal etc. in semiconductor manufacture process. 

[0002] 

[Description of the Prior Art] The ashing processing time which removes a resist in semiconductor manufacture process is 
various by the kind of resist, the thickness of an application, etc. the mass-production process of a large quantity few form - 
the kind of resist, and the thickness of an application -- about -- although the ashing processing time is fixed since it is Mr. 
one, since it is many forms, by the semiconductor manu^sicturing process of small quantity many forms, it is necessary to set 
up the ashing processing time according to the kind of resist, or the thickness of an application, respectively In order to 
perform resist removal efficiently by the semiconductor manufacturing process of these small quantity many fonns, the 
terminal point detector which supervises the ashing state of a resist automatically and makes an ashing processing-time 
decision according to each situation is ef^xtive. 

[0003] A part of reactant gas (components, such as ozone gas and carbon dioxide gas, are included) produced in ashing 
processing as an example of terminal point detection is drawn in a detector cell, there is a method which supervises change of 
concentration in the amount of transparency of infrared radiation, and after canying out after [ an ashing processing start ] 
fixed time progress, some which make the time of this concentration change passing die threshold set up beforehand the 
terminal point of resist removal are. 

[0004] By this method, since reactant gas is drawn in the detector cell, a possibility that the inside of a detector cell may 
become dirty is during long-term use. Consequently, it will be necessary to adjust again the threshold beforehand set up since 
it may have become impossible to detect change of a disregard level correctly by the method in comparison with the threshold 
which set up beforehand the concentration of the carbon dioxide gas which the output value of an infrared electric eye 
decreases as if there was carbon dioxide gas because the amount of transparency of infrared radiation decreases with the dirt 
of a detection aperture even when there is no reactant gas into a detector cell, and is produced in ashing processing: 
[0005] 

[Problem(s) to be Solved by the Invention] In early stages of ashing processing, comparatively a lot of reactant gas (various 
gas in a resist component) removed from the wafer is spread in the processing interior of a room, and is discharged from an 
exhaust port through a Jet pipe and an ozonolysis machine. 

[0006] If it always continues at a long period of time and the reactant gas of ashing processing is attracted in a detector cell, it 
may become impossible therefore, for the signal level of an electric eye to fall with the dirt of a detection aperture, and to 
detect correctly the carbon-dioxide-gas concentration in reactant gas as mentioned above by the method which attracts 
reactant gas in the detector cell which forms the passage drawn between an infrared generator and an electric eye. 
[0007] The purpose of this invention is to offer the processing terminal point detector of the semiconductor fabrication 
machines and equipment which measurement of the carbon-dioxide-gas concentration in reactant gas and a setup of a standard 
value were completed without being influenced by the dirt of a detector cell, continued comparatively at the long period of 
time, and enabled detection of the ashing processing time while mitigating the dirt degree of a detector cell as much as 
possible. 
[0008] 

(Means for Solving the Problem] The processing room where the above-mentioned technical problem performs ashing 
processing of a wafer, and an infrared generator and an electric eye. The detector cell which forms the passage which draws 
the reactant gas of ashing processing between an infrared generator and an electric eye. While constituting from the selector 
valve which changes reactant gas to a detector cell side or an exhaust side, amplifier of the output signal of an infrared electric 
eye, an A-D converter which changes the output of amplifier into digital value, and a generalization control section which 
controls the aforementioned means ft considers as the composition which connected in parallel a processing room, the 1st 
exhaust air path which formed the 1st ozonolysis machine between exhaust ports, and the 2nd exhaust air path which 
connected the 2nd ozonolysis machine widi the aforementioned detector cell in series between the processing room and the 
exhaust port as a.means to introduce the reactant gas of ashing processing into the aforementioned detector cell. 
[0009] 
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[Embodiments of the Invention] Drawing I is the block diagram of the ashing processor important section equipped with the 
terminal point detector in which one example of this invention is shown. By drawing 1 , I shows a terminal point detector, and 
the carbon-dioxide-gas concentration detection section in reactant gas consists of the detector cells 3 and the infrared electric 
eyes 4 which fom the path of the infrared photogenic organ 2 and reactant gas. 5 shows the amplifier which amplifies the 
minute output signal of the infrared electric eye 4 to the signal level in which an AD translation is possible. It is the 
generalization control section to which 6 performs an A-D converter and 7 performs control of A-D converter 6, the 
below-tiientioned flowmeter 14, and a solenoid valve 16, and communication of a between ( the main parts of an ashing 
device ]. . 
[0010] In addition, the setting section which sets up the display which displays the operating state of a terminal point detector, 
the concentration level of carbon dioxide gas, etc., the output section, terminal point detection conditions which output the 
situation of a processing terminate signal or a terminal point detector of operation to equipment when a terminal point is 
detected, etc. omitted. 

[001 1] The resolver of the reactant gas by which a stage and 10 were exhausted for the processing room where 8 removes the 
resist of a wafer, and 9, and the jet pipe of the processing room 8 and 12 were exhausted for a wafer and 1 1 from the 
processing room, and 13 show the exhaust port of the gas which nimed harmless by the resolver 12. 
[0012] Moreover, it is what was prepared in order to sample a part of reactant gas of the processing room 8 to a detector cell 
3, a flowmeter 14, an ejector 15, and a solenoid valve 16 make negative pressure piping to which it is adding ejector 15 and 
the flowmeter 14 of a detector cell 3 was connected in the compressed air 17, and there are in order to draw a part of reactant 
gas in a detector cell. In addition, the flowmeter 14 is formed in order to detea whether the flow control which passes reactant 
gas to a detector cell, and gas are flowing. 

[0013] DfawinR 2 shows the second example of this invention. Although meanses to introduce reactant gas especially into die 
detector cell 3 compared witii drawing 1 differ and reactant gas was attracted to the detector cell 3 using the compressed air 
1 7 and the ejector 1 5 in drawing 1 , in drawing 2 , using two kinds of resolvers from which air resistance differs, it can 
distinguish between the entrance and outlet of a detector cell by making the air resistance of the second resolver 18 smaller 
than the thing of the first resolver 12, and differs in that reactant gas is passed to a detector cell 3. 
[00141 Drawing 3 shows an example of the wave of a solenoid valve 16 of operation which changes whether reactant gas is 
passed to a detector cell while showing carbon-dioxidc-gas concentration change after carrying in a wafer 10 to the processing 
room 8 until processing is completed. 

[0015] The wave shown all over [ 20, 21, and 22 ] drawing shovtrs the carbon-dioxidc-gas concentration under ashing 
processing (resist removal), and 23 shows operation of a solenoid valve 16. The period indicated by "sampling" among 
drawing expresses the time which is operating the solenoid valve 1 6. Moreover, 24 expresses the time (processing time) 
which is passing ozone in the processing room. 

[0016] Drawing 4 is a flow chart explaining operation of die terminal point detector of the semiconductor fabrication 
machines and equipment of this invention, and operation about the main part of equipment of semiconductor fabrication 
machines and equipment is drawing which explained simple and indicated the outline of terminal point detection. 
[0017] In addition, if the processing start switch of equipment is pushed, basic operation of the main part of equipment shall 
take out the wafer processed from a cartridge, shall convey it in a processing room, and shall perform ashing processing 
(resist removal) of a wafer. 

[0018] Moreover, the determination of the processing time has the method of timer processing and terminal point detection. 
In timer processing, if conveyance after-treatment time is set to a processing room and fixed time progress of the wafer is 
canried out at it, after the 2nd sheet, the work which takes out a wafer from a processing room and returns a wafer to a 
cartridge is done, and it is the repeat of this operation, and if the wafer processed in a cartridge is lost, processing will be 
ended. 

[00 1 9] Same operation is performed with having passed the deadline of terminal point detection processing by timer 
processing, when it delected that the resist on a wafer was removed. 

[0020] Hereafter, according to the flow chart shown in the system conflguration view of drawing 1 , the wave form chart of 
drawing 3 of operation, and drawing 4 , explanation of operation about this invention (tenninal point detection processing 
operation) is given. 

[0021] In drawing 4 , if ashing processing is started as shown in a step (a), the generalization control section 7 of drawing 1 
will be changed into the state where a solenoid valve 16 is changed to a detector cell 3 side, and the reactant gas from (b) and 
the processing room 8 can be sampled. In drawing 1 , the exhaust gas from the processing room 8 flows in the path to a 
resolver 12 through a detector cell 3, a flowmeter 14, and an ejector 15. Then, after (c) by which the wafer was carried in to 
the processing room, if fixed time (tl : drawing 3 publication) progress is carried out, (d) and die carbon-dioxide-gas 
concentration of the processing interior of a room at diat time (level shown by 20 of drawing 3 ) will be memorized in 
memory 1 , and it will consider as the reference value (Refl ) of (e) terminal point detection judging. Thus, just before 
processing a wafer at a processing room, in order to perform a setup of the reference value (Refl) of a terminal point 
detection judging, it is hard to be influenced of the dirt of a detector cell, aging of a sensor system, etc. 
[0022] In addition, when a solenoid valve 16 is changed to a detector cell 3 side, with a flowmeter 14, die generalizaticm 
control section 7 detects whether reactant gas is flowing, and if it is not flowing, it reports a flow rate error to the main part of 
equipment 

[0023] Next, the generalization control section 7 changes a solenoid valve 16 to a resolver 12 side, and leads exhaust gas to 
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the direct resolver 12 from (f) and the processing room 8, and it is made for the exhaust gas immediately after an ashing 
processing start not to flow to a detector cell 3 . 

[0024] For a while, in this state (reactant gas is not passed to a detector cell 3), ozone is supplied to the processing room 8 and 
ashing processing is performed, 

[0025] (j) which (h) and the generalization control section 7 will change a solenoid valve 16 to a detector cell 3 side again, 
and will measure the carbon-dioxide-gas concentration in (i) and reactant gas continuously if a solenoid valve 16 is changed 
and carries out fixed time (t2: - 12 shows to drawing 3 ) progress Carbon-dioxide-gas concentration is continuously sampled 
until this period detects a terminal point in the sampling period shown by 23 of drawing 3 . 

[0026] If larger than Ae detection set point D (it is NO at (k)), the output of the A-D converter measured at the step 0) in 
drawing 4 by becoming dirty and the output of an A-D converter becoming dirty as compared with the detection set point D at 
moreover, the step (I) of drawing 4 The output of an A-D converter will be retumed to (j), if large as compared with the value 
(K-refl) which multiplied the reference value by the coefficient (it is NO at (I)), the output of an A-D converter is read again, 
and a step (j), (k), and (1) are repeated. 

[0027] If the output of an A-D converter becomes smaller than the value (K-refl) which multiplied the reference value by the 
coefficient when having repeated the above (j), (k), and (I) (it is YES by the above (1)), it will suppose that the terminal point 
of resist removal was detected, and terminal point detection operation will be ended with outputting a terminal point detection 
signal to the device control section. The level shown by 22 of drawing 3 expresses with the reference value the value (K-rcfl) 
which multiplied by the coefficient. In addition, a coefficient takes the value of 0< K<=1. 

[0028] Then, although it is stopped by supply of ozone gas, (m) and the wafer of the processing interior of a room arc taken 
out by the cassette and (ri) ashing processing is ended Whether all the wafers in a cassette were processed at the step (o), and 
when it judges and there is an unsettled wafer, it returns to a step (b) and operation which processes the following wafer is 
performed, and it operates [ o / (o) / from a step (b) to ] until the wafer of a cartridge is lost. 

[0029] Moreover, it was judged as the dirt of a cell to which reactant gas (carbon dioxide gas is included) is led if the output 
M of an A-D converter becomes smaller than the dirt detection set point D by (k) when having repeated the afr>rementioned 
step 0), (k), and (1), and the cure which it had when dirt had been accumulated gradually, althougji it was the system vi^ich 
cannot become dirty comparatively easily is taken by displaying that a cell is checked (p). 
[00301 

[Effect of the Invention] By according to this invention, preparing the selector valve which changes reactant gas to the 1st 
exhaust air path and the 2nd exhaust air path, changing a selector valve to a detector cell side or an exhaust side, and changing 
the flow of reactant gas into the path to a processing room and an exhaust port arbitrarily The dirt of a detector cell is 
mitigable by discharging the gas of comparatively a lot of resist components removed from the wafer in early stages of ashing 
processing from an exhaust port through a jet pipe and an ozonolysis machine, without passing to a detector cell. 
[003 1] Moreover, it is reference level Rcfl about an A-D converter output value when after [ carrying in ] fixed time tl passes 
a wafer in a processing room m measurement of reactant gas. After carrying out. The A-D converter output value after fixed 
time t2 progress is reference level Refl . By considering as the terminal point of ****** ashing processing, the time which 
decreased several% Since the level which judges the terminal point of processing is not fixed, the influence of dirt is mitigable 
also to change of the signal level by the dirt of the detector cell produced in prolonged use, 

[0032] Consequently, since [ for example, ] carbon-dioxide-gas concentration is compared only only within the between 
under processing of a wafer even if the cell which forms the passage of gas by aging becomes dirty and it changes the output 
level of amplifier in the long run, Since a performance top problem will be lost if only the between under processing of a 
wafer is stabilized and can detect carbon-dioxide-gas concentration even if it changes the output level of amplifier in the long 
run, the processing terminal point detector of the semiconductor fabrication machines and equipment with which a 
malfunction caimot happen easily can be offered. 



[Translation done.] 



